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CASE REPORT

INTRODUCTION
Primary retinal vascular abnormalities, which include 

vascular tumors and telangiectasias, are benign in nature. 
Vascular tumors of the retina include retinal capillary 
hemangioma, cavernous hemangioma of the retina, rac-
emose hemangioma, and retinal vasoproliferative tumor. 
Primary retinal telangiectasias include Coats’ disease, 
Leber’s miliary aneurysms, and idiopathic parafoveal tel-
angiectasias [1]. In most cases, these diseases cause signifi-
cant visual impairment due to macular exudation result-
ing from structural abnormalities of the retinal vascular 
system [1]. 

Cavernous hemangioma of the retina (CHR) is a rare, 
congenital, benign retinal vascular tumor occurring pre-
dominantly in children and young adults. CHR was first 
described in 1934 by Niccol and Moore [2]. The condition 
was originally referred to as “angiomatosis retinae”. It was 
not until 1971 that CHR was recognized as a distinct clini-
cal entity [3].

The majority of documented cases of CHR are episodic, 
but the condition may also have a familial presentation 
(autosomal dominant inheritance with varying gene pen-
etration rates). Such cases present with additional vascular 
anomalies of the hamartoma type involving the skin and/
or the central nervous system (CNS). They are diagnosed 
as neurooculocutaneous phakomatosis [3-5]. The coexis-

tence of cavernous hemangioma of the retina with neu-
rocutaneous abnormalities is relatively rare (6%), and 
the relationship between them is uncertain. Consequently, 
some authors consider coexisting cutaneous lesions to be 
coincidental [6]. Patients diagnosed with both CHR and 
cavernous vascular lesions in the CNS have a mutation in 
the KRIT1/CCM1 gene [7, 8]. CHR may coexist with cho-
roidal hemangiomas and ocular melanocytosis [9]. Retinal 
cavernous hemangiomas vary both in size and location. 
They are typically located along the course of major retinal 
veins [10]. In most cases (over 70%), CHR affects the pe-
ripheral retina, with a predilection for temporal location. 
Other possible locations include the macula and the optic 
disc [1]. The tumor typically presents as a single lesion, 
one to two optic disc diameters in size.

The aim of this paper is to present the case of a patient 
with macular retinal cavernous hemangioma complicated 
by hemorrhage and deterioration of visual acuity. The pa-
tient was treated with intravitreal injections of the vascular 
endothelial growth factor (VEGF) inhibitor bevacizumab, 
used on an off-label basis.
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visual disturbances manifested as blurred vision in the right 
eye. The symptoms had been occurring intermittently for 
approximately a year. Previously, the patient had underwent 
ophthalmological consultation in another medical center, 
where a retinal hemangiomatous lesion accompanied by 
bleeding was diagnosed. Follow-up examination and vessel-
sealing agents were prescribed. The man’s prior medical his-
tory was incomplete. Based on information obtained from 
the patient, a retinal vascular abnormality had been found 
15 years previously, during a routine ophthalmic check-
up. At the time, further diagnostic work-up was indicated. 
However, detailed medical records from that period were 
unavailable. During the subsequent years, the patient expe-
rienced no ophthalmic symptoms until 2018. The man had 
no remarkable family history of ophthalmic or neurologi-
cal diseases. In 2015, the patient also underwent diagnostic 
imaging and genetic testing for von Hippel-Lindau disease. 
No abnormalities were found in the CNS, and genetic tests 
did not confirm the diagnosis. 

On admission, the patient’s best corrected visual acu-
ity (BCVA) was 0.7 in the right eye and 1.0 in the left eye 
(based on Snellen chart). Slit-lamp examination showed no 
pathological findings in the anterior segment of both eyes. 
In the fundus of the right eye, a well-demarcated lesion was 
found in the inferior temporal region of the macula. It was 
composed of clusters of red saccular dilated blood vessels 
resembling grapes, filled with dark red venous blood. The le-
sion was slightly raised above the retinal surface. It was 
accompanied by dense fibrous tissue, and grey and white 
gliosis zones on the surface, partially covering the lesion. 
Along the periphery, there were yellowish deposits likely 

corresponding to hard exudates. Also, a fresh retinal hem-
orrhage was found at the margin of the lesion on the nasal 
side. The caliber of the arterial and venous vessels adjacent 
to the lesion was unchanged (Figure 1). On MultiColor im-
aging (Heidelberg Spectralis HRA OCT, Heidelberg Engi-
neering, Heidelberg, Germany), the lesion was visualized 
in green pseudo-color corresponding to the white fibrous 
tissue detected by color fundus photography, with distinctly 
irregular margins (Figure 2). Pseudo-3D MultiColor visual-
ization revealed irregular surface of the lesion and its eleva-
tion above the surface. Fundus examination of the left eye 
found no abnormalities. On fluorescein angiography (FA), 
extensive hypofluorescence was seen in the center of the le-
sion in the early phases of the examination, followed by 
delayed incomplete perfusion over the subsequent phases. 
There was no diffusion of dye from the blood vessels. Blood 
circulation within the retina was normal (Figure 3). Aneu-
rysmal vessels were filled in the late venous and recircula-
tion phases, some in a non-uniform manner, while others 
remained unfilled. Vesicular dilatations with blood com-
ponents inside showed characteristic “capped fluorescence” 
(fluorescein stasis in the superior portion of the lesion; 
the so-called “capping” is caused by gravitational separation 
of plasma from erythrocytes within larger aneurysms and 
slow blood flow; Figure 4). There were no significant differ-
ences in lesion size when comparing FA results obtained in 
August 2018 and December 2018. The only difference was 
hypofluorescence detected by FA at the more recent exami-
nation at the border of the lesion on the nasal side, attrib-
uted to hemorrhage. Optical coherence tomography (OCT) 
of the right eye revealed prominent irregularities on the in-
ner retinal surface. Hyporeflective vesicular formations cor-
responding to thin-walled vascular structures were identi-
fied. They were located in the inner layers of the retina and 

Figure 1. In the biomicroscopic examination of the right eye, a lesion consist-
ing of clusters of red and dilated sac-like aneurysms filled with dark red venous 
blood. On the surface, gray-white gliosis partially covers the area of the lesion 
located in the temporo-lower macular area. Hard exudates on the periphery, 
fresh hemorrhage at the nasal border Figure 2. MultiColor imaging (Heidelberg Spectralis HRA OCT)
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contained moderately hyperreflective material, consistent 
with blood, and were covered with preretinal membrane 
(Figure 5). An accumulation of subretinal fluid was identi-
fied in the foveal region. Overall, retinal morphology was 
abnormal as a result of compression caused by the detected 
tumorous lesion. Macular OCT findings in the left eye re-
vealed no abnormalities. A visual field test showed a para-
central scotoma in the right eye, consistent with the tumor 
site in the fundus.

Based on the clinical findings and the results of addi-
tional diagnostic examinations, the diagnosis of retinal cav-
ernous hemangioma in the fundus of the right eye, compli-
cated by hemorrhage, was made. The diagnosis was aided 

by the patient’s medical history, spanning many years, and 
the results of previous diagnostic evaluations of the CNS 
and genetic tests. 

Because of vision-threatening bleeding (macular location 
of the lesion) and the presence of subretinal fluid in the fovea 
of the right eye, it was decided to administer an intravitreal 
injection of bevacizumab (Avastin) at a dose of 1.25 mg/0.05 ml. 
Following drug administration, an improvement in BCVA 
to 0.8 and a decrease in the volume of subretinal fluid in 
the fovea were observed. A decision was made to adminis-
ter another dose of bevacizumab. Follow-up OCT showed 
normalization of the foveal region and absorption of subreti-
nal fluid. Within two months, all blood had been resorbed, 

Figure 3. Extensive hypofluorescence from the early stages of the study, delayed incomplete perfusion of changes in the later phases, normal retinal circulation 
perfusion, no specific sites for dye diffusion from blood vessels
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Figure 4. A) Fundus colour photography: gravitational sedimentation of plasma/red blood cells within the aneurysm (arrows); B) FA – characteristic image  
of “capping” marked with arrows

exposing a ring of hard exudates (Figure 6). The anti-VEGF 
therapy used most likely had no direct effect on the absorp-
tion of the small amount of blood. 

The patient remains under ongoing follow-up. In July 
2020, i.e. almost two years later, the BCVA of the right eye 
was found to have deteriorated to 0.63 on the Snellen chart. 
The fundus image of the right eye showed no significant 
differences from previous findings, except for an increased 
amount of hard exudates near the temporal border of the le-
sion (Figure 7). In addition, OCT demonstrated increased 
preretinal gliosis (Figure 8).

DISCUSSION
The diagnosis of CHR can be made based on the dis-

tinctive appearance of the fundus, combined with imaging 
findings [11]. Ophthalmoscopically, the tumor presents as 
a cluster of dark red, blood-filled saccular channels (charac-
teristic “bunch-of-grapes” appearance) involving the inner 
layers of the retina, accompanied by superficial fibrous tis-
sue and macular hemorrhages, as observed in our case [12]. 

CHR originates from the venous bed, and it is usually 
unilateral (as in our reported case). On microscopic ex-
amination, cavernous hemangioma of the retina presents as 
multiple interconnected thin-walled vascular spaces lined 
by flat, non-fenestrated endothelium accompanied by foci 
of partially organized intravascular thrombus. The vascular 
spaces are separated by a thin fibrous septum [13]. Aneu-
rysms may be connected with the branches of the central 
retinal vein, but not with the choroid [14]. The inner prereti-
nal membrane covering CHR shows locally thinned sections 
and breaks [14]. The whitish gray preretinal membrane can 
be a major component of the entire lesion and cause trac-
tion with the adjacent retina. It has been hypothesized that 
this superficial membrane causes multiple adhesions leading 

to tortuosity and dilatation of the retinal vessels, and even 
hemorrhagic complications, as observed in the reported 
case [15]. Increased surface gliosis may be due to sponta-
neous thrombosis of the lesion [6]. In the reported case, 
surface gliosis was seen as moderate hyperautofluorescence 
in FA images and as a pseudo-colored green structure on 
MultiColor imaging. 

The presence of hard exudates is a very rare finding in 
patients with cavernous hemangioma, both at the stage 
of CHR diagnosis and over long-term follow-up. In the re-
ported case, hard exudates were found along the periphery 
of the lesion. Possibly, their presence can be attributed to 
concomitant vascular anomalies (macroaneurysm, retinal 
macrovessel). Being a slow-flow vascular anomaly, CHR is 
not generally associated with increased vascular permeabil-
ity (edema, hard exudates). Abnormal retinal vasculature 
may accompany other pathologies as asymptomatic le-
sions. Consequently, the possibility of coexisting patholo-
gies cannot be excluded with absolute certainty, which 
highlights the potential role of abnormal vascular develop-
ment in the emergence of each of them separately. Since 
the authors of this paper are unable to trace back the mor-
phology of the lesion to its onset, the coexistence of addi-
tional vascular anomalies in the reported case cannot be  
ruled out.

FA is the most common imaging examination support-
ing the diagnosis of CHR. In the late phases, the “capping” 
sign (also found in the present case) is seen, attributable to 
blood stasis and erythrocyte sedimentation [16]. As con-
firmed by FA, CHR is relatively well isolated from the reti-
nal circulation [16, 17]. No dye leakage is observed within 
the hemangioma itself. Our own observation confirmed 
typical CHR features on FA. The absence of vascular leak-
age of fluorescein is helpful in differentiating CHR from 
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other retinal vascular abnormalities, i.e. telangiectasia, 
Coats’ disease, and von Hippel angiomatosis. Coats’ dis-
ease and Leber’s miliary aneurysms represent the greatest 
challenges in differential diagnosis. CHR shares few fea-
tures with the clinical entities listed above, mainly due to 
venous malformation without vascular decompensation. 
The histological features of these entities vary consider-
ably. Cavernous hemangioma is composed of multiple in-
terconnected thin-walled vascular spaces lined by flat en-
dothelial cells [13]. In telangiectasias, the cell membrane 
is multilayered, while the endothelium may be degenerate 
or absent [18]. Coats’ disease and Leber’s miliary aneu-
rysms present as progressive dilatations of blood vessels 
accompanied by massive intra- and subretinal exudation 
[19]. Unlike in CHR, FA reveals vascular lesions located in 
the main bloodstream, as well as zones of non-perfusion 
and exudates. Leakage of dye from the capillaries is com-
monly seen in telangiectasias even in the early stages [17]. 
Aneurysms associated with telangiectasias present as single 
lesions located along the retinal vessels, at the border with 
areas of non-perfusion, whereas in CHR they form clusters 

that are relatively isolated from the vascular tree and not 
associated with ischemia [20]. 

OCT is a modality that delivers cross-sectional imag-
ing of CHR. The case described here revealed characteristic 
features of CHR including hyporeflective vesicular forma-
tions in the inner retina, covered by hyperreflective fibrous 
membrane. 

CHR is a rare, benign, non-progressive tumor, usually 
isolated, as in the case reported in this paper [3]. The clinical 
history collected from the patient ruled out seizures, tran-
sient visual disturbances or headaches as the initial symp-
toms of hemangioma of the CNS. Examination findings ex-
cluded associated CNS lesions. It is important to note that 
cerebrovascular disorders potentially coexisting with CHR 
can lead to serious complications and premature death, if 
left untreated [11]. 

CHR located peripherally is usually asymptomatic. He-
wick et al. described two patients with unilateral retinal 
cavernous hemangioma extending circumferentially and 
involving 360° of the mid-peripheral retina [21]. Messmer 
et al. reported on a case of cavernous hemangioma as a pe-

Figure 5. OCT images: Hyporeflective vesicular formations located in the inner retina, with an inner material of medium hyperreflectivity corresponding to 
the presence of blood, subretinal fluid in the subfoveal area. Preretinal membrane on the surface of the lesion. Minor hyperflective lesions may correspond to 
hard exudates
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Figure 6. Fundus image of the right eye after anti-VEGF injections: A) pre-injection image; B) image after 2 anti-VEGF injections. Blood resorption is visible mainly 
from the area near the nasal edge of the lesion. The size of the lesion is similar, photo B shows a circular ring of hard exudates

Figure 7. Fundus images of the right eye: A) January 2019; B) July 2020

ripheral dilated shunt vessel connecting the superior and 
inferior temporal vascular arcades [22]. In addition, there 
are two documented unique cases of cavernous heman-
gioma of the retina coexisting with retinal venous macro- 
vessel [8]. 

In the case of macular CHR reported here, the lesion was 
complicated by retinal hemorrhage and the accumulation 
of subretinal fluid in the foveal area, resulting in visual im-
pairment. The majority of retinal cavernous hemangiomas 
remain stable over a long period of follow-up [22]. Apart 
from minor changes in tumor morphology, in most cases 
lesions are not progressive either in size or extent [23]. 
Some of these may undergo spontaneous thrombosis, with 
secondary progression of preretinal gliosis potentially lead-
ing to deterioration of visual acuity [24]. A similar finding 
of progressive organization of hemangioma is currently ob-
served in our reported case. The risk of spontaneous massive 

bleeding in this type of tumor is relatively low. However, 
multiple minor bleeding episodes may lead to chronic glau-
coma and, possibly, vision loss. These secondary changes 
are currently believed to be an effect of compression caused 
either by the tumor itself or the presence of fibrous mem-
branes between the tumor surface and the tumor. Further-
more, follow-up studies have shown a good prognosis for 
visual acuity in eyes with cavernous hemangioma, except 
for cases where the macula is involved [11]. 

Currently available strategies for the treatment of CHR 
aim to minimize the occurrence of bleeding events and exu-
dation and, if these occur, to prevent vision loss. Standard 
therapeutic management includes routine patient follow-
up. Treatment is only considered in patients with severe 
vitreous bleeding or retinal hemorrhage. Cryotherapy and 
laser photocoagulation may be associated with the occur-
rence of secondary hemorrhage into the vitreous [11]. In 
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